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(54) FUEL INJECTION DEVICE 



(57) Abstract: 

PURPOSE: To reduce the amount of fuel much stuck on 
an air intake valve, etc., to form a liquid film. 

CONSTITUTION: Fuel sprays injected of roughly 
semi-arc jet hole formed in the injection section 6 of a fuel 
injection valve 5 collide with each other along the outer 
periphery of the bevel section 1 a of an air intake valve 1 
as spray in roughly semi-arc forms without touching the 
inner wall, etc., of an air intake pipe 3, pushed away by 
the injection force of the fuel spray and an intaken air flow 
and caused to turn so as to draw arcs along the outer 
periphery of the bevel section 1a, quickly diffused over the 
full surface of the bevel section 1a and flows into a valve 
clearance 16. Thus, wet amounts in the inner walls of the 
air intake valve 1 and pipe 4 are small. Since the fuel 
spray is uniformly diffused simultaneously with the 
opening of the air intake valve 1 and flows into a 
combustion chamber, due to the small wet amounts in 
the air intake valve 1 and a cylinder, a HC exhaust 
amount is reduced and acceleration responsiveness is 
improved. 
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WMrtt'iJtS* 1 ®^ « J:^KEt?*iTi<>4 St £31 2 

[tt£S4] ±E«*Wllt#©*tf«KlMftS*.fci* 
it* ±Ri|IS©}gttl±, tt«*L©j|Mfr&*ii£ 

[gf*3l5] ±E««*jt#©*»»KK»tfci|t5L© 
[If 6 ] JiE«l*MMt*oi«waJKg9:»tJt*5Lo 

[0 0 0 1 ] 
[0 0 0 2] 

[%*<r>mi\ *»wt*Mfc-r><ga*« (ifc««) * 

II 2(Cgto ClitoWiaKisvT 1 i4cgjt 

*N 2 litR^#OXT-A, 3 l4K$C#<o^;u^7i'f ^. 

*K*P 6 * ESS *4 <fc -7 K LXi&mtttft 5 56«« >) # 
ftf)*VT^S 0 01 2*»t)Kf > 35^J:-9^ N 

a* r*»ia<'»tt«j iu, 

It* 5 j6» P> iftl* S *L4 f&FHft ff4<ffi11 A K IrI -a T3I jE 
6 0*fil36«3e»feit4 04«*Ji-C*ofc. 7 14^ 

[0 0 0 3] «taoj:^H«*0**WW**11K*v»-C 
14, nSISffl^tefiJ a±cOA© J: 
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mi 2»i^-r j:-9ub&9 osiict^*,, *k 

*o -E-cOTt*. »«#10tt1lAK*£Lfc*«-*S 
14. Hi lXCTHl 2KW£ LTi^Lt J: 9 ft. 

[0 0 0 4] 9WC#l**H#LT«jKe4rt 
§4 ©rt*WTI4K«©aEa*«Jt«fi9ftv»©-C, 1 

[0 0 0 5] 

7nit&£V>ffSL<&ir'ttffl*4Li;*:>K (R««4rt 
"C, ««£rt©^Jt* t *---<'* : - 'J HC^ 

[0006] *»wi±, {&iiortjKttMrc*it«ttfHft 

[0 0 0 7] 



3 

7^ A a»s> * x ±|E*8«-*jt# t : iS ^ » n o Wffi ft K ■* 

^latu^. foe, ±E«s#wtit*©*»»K 10 

[0 0 0 8] 

ft, Wv'-F? , J77^ (K^C9/N*;U7'7i'f 20 
[0 0 0 9] 30 

•cSi^T^o H i ligHMtrnftttMo i l 

-y h;v#^Ltv^ 0 Lj6»L HlK^StLT 

-£> <><£> 4: EH** tOT? 2>£^ ^cfr^-ttCjfcov^T «b— 40 
[0 0 101 «£*Ort«|*HtlRl«OflHfit LT, ->'J 
Kl 1 A^Jt^tL^fc^JC, ->>; >tr^y Kl 1W 

OM^v'-Hl 2' K&^tfH OW7x>/7 3 
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*N*SS*lii#"*-*rt:»K, v>J>-r^y Kl HZS.XL 
xmfeZtiX^Z>ntffi&<0'*)\'7if'< Kl 3»iliK^# 

1 4 aqKOtttf^T^T, U -T--M 4 t vV >^ 
* Kl 1 fc©MKI±mffi?tt.:ffc^;i'7* , 7 ,, J V$M 5* 1 

[001 1 ] B 2 li, *%SOM«i!tllIOi 1 mtH 

mz kit z>mmm.^iiLm£ mm Ltz tro-c* 13, sis 
cna2n^Lfc^i*tS0!)w*K^t«^s* s , ins 

^n-v^-Ccb^cotc^L, f&lSI&fllKfc^TIi, « 

SOU* K ft 0-0* 02eo J: -5 ftSl^l <D 
¥IHC6k>T, «*WtW*5 0***»6«t>'t»i:«SC# 
1 eo+'ki: **iW©+'fc«r«^ + «fciR**!ft 

Wj£<D+<l>i&7 fc?-*;r if::.* >K &*Hft*tfF 5 eifttt 

10^xA2*»t>*-C«S^H^It#5fliai'^lSI (Hjfcfe 

^tiLWkzn x 7 izMfc-fzm&i*. &T<D&y)x~$> 

-60 £P*^ i£(wi!RSffl. , '''ffiHS:^x A 2 Wl^Si t L 

A2KE***6LTjftRU f«f4 0faii:#*t 
«. t^:, 1 0+*a5fl-JEW-0»M««K*ft-J" 

tioTLi% -©i^ ZmmtttikTZtzitolzmU 

m.^&miw&fti<oxTJ*2frhfrxBMmftft5i,z 
(m^&m) o^mw, BP*,«gpi a w^®rttc 

[0 0 12] H3 littEftBJBtttjgflsrfcCifctfTg 

f Lt, mat3^;l/3 3* t iim?ti-5>t**T , 'f 2 0/SSP 
So nt, KJH 7 0 b tOKfZBSK** 

K;w 1 7 l±S^^2 0 b lz%8LL*t;**miimT-i- 
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3723, KJH 7. **f* 4 2 0^*«^ttt)*T.So 

5fe?tL* 0 2 Ki*, ««n>f;i/3 3ri«3l 

gSft&o ^yV>73 9<0$>&®4 OOF^gptCli, + 
SR«W«OX^--9-2 2 £*M,T**f* -f 2 0* { }*A£;K. 
£ 0 iOjK-f'f 2 OOrtSBtcli, &&co^-K>H 7 <o 
#V Kgfll 8SCT1 9i f Ji»r*P3«lB2 O at. 
H7H 7cDR^tt<0v- hgS2 8* I «fffi-r^>^2 0 b 
ti'^SftSo «K-7»-f 2 0©ilE»+*K:ii, 

«lt$ 6 Sit&o 9<£>/Jvggj5 

* v V if 3 9 O/hSgp 3 6ftgJ:f) < 
ft, ¥il37 2 3 \±^*jVV>fZ 9<0/hgSP3 6 F«3gfC 
ffl»^T«6i:R»t«)*L*. BTi&nr 2 3 ©.LS8M 

(fiTf* -MKlS^ft*,, "TSijnr 2 3 0TS§ 

rtflKtt, --K;n 7#JS*SS;ft*o :o--Kjh 
7 tW&^T2 3 0P«g@ffit*^-Hf?#^$tLSCi:fc 
<toT. K;H 7 tBr»=»r 2 3 £ 1±— ftCSM? 
tL* 0 Sfc, nrSfi^T^ 3<n>±Mm\Z\±^ »Ti372 3 
£HT#'M<J-#U =.-K;n 7 Ov- ]- 95 2 8 

2 0OM2 0 bKJt&S-g-a 'J ^- VX-7*>; V^2 
7* t IS:(tt)*T-*o £<OU ^-y^-7*'J 7I±, pTgij 

3T2 3OW«>f,ig&^3 0©W^mU B5e 
^L-3 0 WrtSPCifAHJeStL^Tv-VX-r^ >y>*4 
72 6K:!lJ# S*L£ 0 -£Lt\ MTyt^f-f 
^^2 6 «Dtt*-ffi]tttt^pg5l-«,c: ttl ioT, CO 'J 

-'7 2. i <»tt&ti\m%&zK.z>o ttz, m 

5^£Efc*f-5>7-f ^ 3 1 * J ^»7?)^^o •?■ @ 
5£&<k3 0rtKaEX1-*j»#Hi» 7ynf'f>'W 
72 6. ^Tl&nr 2 3 t-- K;H 7©«-£-$2 5 Cjg 
^$K^¥Wa* I L-gP2 9 t(Omm, S^KIi, #7*4 
2 0<OP3tei®i-- K;H 7<Oif-{ Kgfl 1 8&tfl 9 K 
©^?*t^5pMJ|* J LSP2 9tc7)|^H^aiiLT, 

*tz, H5e^-63 0<O^7'-;W3 2 0±^5" 

*3 5*«R»t6*L*. fit, ±Cm«a-f A/3 3i:t 
§;MHSK?it4^-5tA'3 4^ :©3^^^35 

iji^y-^s 2{cSR?a* 0 ^-5^;w3 

LTgiJti, H^$«ffli^fi*cJ:oT^-5^;u3 4 £ 
frLxmm^ 4 JU 3 3 CBbtt«3E4*fflE*l«. T*t, - 
-KJH 7i3«ty r Br»3T2 3tf, ±I2V 
>7 2 7©tt#;frK#iL-C@5£&'k3 0<O^ffi]-«^i?|? 

ftizx *)-^s.io\znm^n-tz^Pt\t, H56ft^3 o 

-t$d»t> y 4 frf 3 1 , 7 v^X-r-f V^VW f2 6 , 50 
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BTi&nT 2 3 tft£-g?2 5KJgj£2*L;&¥W2ia*L8?2 
9 t©ISK£a£AU **7*-f 2 0 coRfgfMt ^- K;H 
7<02r-r V'&l SRVl 9»:jg***LfcTHa* f U»2 
9 tOfi&Mfr&iiL-C, #&2 0 b±afEK&*6£;h..& e 
f LT, H^L&vS^StlflPltfiK ioT3^? * 3 5 
<0*-5 -f ;U3 4 £*TLTlgm=M ^3 3* s aS?*vi 
mffi3^f;P3 3 lii;fiB#£S££T-2»c -W^fig^c 
ioT, ^rtijnT 2 3 fcSrarftar 2 3 »C^*g?h-7t- 
-KJH7tl±. 'J ^-^^'J >^2 7<Ofj-#*(CgL 
10 LT, 77>v2 1 tXt- 9-2 2 ££T?_h 
#tSo -tLT, K;H 7 tRTSiinr 2 3 t\tZ<0 
«^ttaT% «ffi3^;U3 3<omfiB*»cJ: Zii 

V>7 2 7^*i;j:t), --K;H 7liTP$L, ** 
f» -f 2 0O*i2 0 b ilfttS. f it, jH»li-- 
K;H 7* s ±#LT*>?)TSItS4-C, K;H 7 <D 
bgP2 8 t^pffi2 0 b fc<0^ra*^«l^6 frM 
L, rt«S«H«59WR;#l^fc|Rl'»tT*»S#L*. 
20 [0 0 13] ±Umm& \t. #T 4 1 1 IZ&gZtitz 
7^yV- h 6 1 frb%*), Wi*')y 4 A7U- 
h 6 1 Kli«a-*-*#«3g«0»?L6 a*»®J***LT^ 
So @4CiV'T, ^-K;n 7 0P3«4*<0->- b§P2 
S^TaEt^UVWXT'^-h 6 1 tcQKfCli, Pg?L6 
aco^nSi *? tS^KJS<#»HP»2 8 a#iS:»7f>;K 
T^J. *7t. 0*, C-Cj^l±^PgP2 8 a?)Wg 

[0014] 0 5 l±, *§5|ioMiS«log 1 m& 

30 5 (a) li±ffi«l-fgpo¥WHt?ab ij , Jfc, @5 

(b) l±®5 (a) *B-B*fcT.«Bfl/C**ttt*tt 

- h 6 1 t-ii. pmftmei 

*R3!l^««-L7tX'; ^ h«0®?L6 a, 6 btf, SP 
32 8 aO+'C^C-CfC^LT^fC^ft^^r^ 
* 0 -era auft <?i i^?tr* fc, 
* < . **BliR$C# 1 o+^i£»w*«ti LTff^t 

40 T®.^ 1 »ffiO$tV»KIC«WI ») , 1 «0W 

?t, iS?L6 a, 6 b<0+/6li, ±IEBaP«P2 8 aOti 
iKC -C*»e>ggP®2 8 aOfgRW (R/2) 
KJS-C**), J-Ot^^iKC-C t^ff'ir^^iKF-FJ: 
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2 8 a<O<p<b0tm*), *<ki8C-C tmtt-tZfejglLB 
-Bmt F-FjgiOX.Sa. b K < £ J: -p KEEI" 

[0 0 15) 05 (a) Of;7^yu- f- 6 

1 £B-Bffirm-?£JKr1-.5> fc, «?L6 a, 6bli05 
(b) f/^WJ:^:, B§P$2 8 aO+'C>SC-C 

lZtttxm®LX^Z> D EP*>, ©?L6 a, 6 bli. 

?LW+'ll^6 a. , 6ai , 2^6 bi , 6 b': CJio 

ft) £WT&7"-^±K&£i:?{::®j£$;h.T^*o 10 
-E-LT, ±fE«?L6 a<DS§g& (H^&Hl) t-&&«£,|> 
£16 ai «-©ftL^i^*m^:l=4<OrtMt«-ri l-pt; 
«S£* f 0ft/9lift5e$*t* o f jt, «?L6 a, 6 b <D 
4><ki&6 a. t 6 a« , XCf6 bi £ 6 b* tV>3<*t 
lia, S^b *^F-Ftli. 

rmln -cos 
J5 = 2^tan- 1 
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* J: •? 1 , lt« «?L6a, 6 b<0^-C^ IP*>^ 

□ $2 8 a<Ot^k0 t£0^-rftK-C*«. o 

[0 0 16] Sjt, ±I2»Si2:**f)ft)9ii, WTtriftK 
n^ffl^TtSfeJC: £ri J T£S 0 06 li, 

ffiHf£^L7tfc<?5-e**K WT, 0 6 *ffii/»-Ci«g£a< 
•9A^W**^4-UiK1-*o ^*Wlt#5<D*iii8§lmtK 

%1? i o»ist o^r-rft * a , mss.it 1 1 a 

firKSI^fcEfcrn i&llgP6 0»j&m£#gM a <0 

mi £©;f:&Ef££ rmin , Sign tmtrofc-ffta. 
IP*.. 1 1 a * J «**WJW# 5 <0«itt$ 6 K 

a 

(1) 



(l) pOSitbzz.btfX'^Zx, 20 
[0 01 7] ^c(c, *%m<o% i$ZtizMcoft&iz-o^x 

^RS&Btfc*- Ljt;*. y y f#Oi*?L6 a, 6b*^t>«lt 

$*t?t*»#«^ii, K^i«4ort^iR^;#i ^^.xa 

1 <OA f- A 2 * h *TJbE«MBWttJ^ 5 
Iffl (0^7x» Oflfl, fiU*j*S5l a^Mrt»r«f^-T 
££-C\ -hE*?L6 a, 6bli, 05 (b) IZtfZ 
iv&Xllz, S«JL«5+^ia6 ai , 6 as . b 
i , 6 bi K J:oT^t,H*T»Elfflf-iS* s o^:ftS/9 30 

6 b<omRV*<0$tmztSL&ZtLtzMVit%c>x^ 4t 
fSl art©rtHC»oT*¥H9H**:4iK -&^>. 

LoKSftT^g&l a<Dftffllz%ivXffl l 'Z;ffi< XilzM® 
U 4t$l atfJ^/SKffiigK&fS:?- ■£>„ Ci-e, 
1 ©A;v^7x^^ 3 iv"J K 1 40 

v-Ml 2' ^■ftl1>mmti:±.\ftf1&ZZtlXi3 
*). J.o, *f, 3 OICMttotSftn J:-?K>5ro 
Tlf»*OT, ^*10H^tt^^i3^TI±-t*te,ro2 

H«<omo«t-5J5r^rat UTOAjpr-/- h ^ y 77 > 
*1 6*'?gj£?*iTi3>K L^fc, ±E^SP1 a£r#li 
T^tClS^cTtR^tSnioTv^Tt*, gE^g&l a-£ 

'J77^ 1 ertfCaEA-Tio h * y 

T-7 >^ 1 6 roSPS-li, ^-W JU^o?#J|rfi*^)iri/^^ 50 



[0 0 18] -f- Lt, ^#1 i*H#-r* yt;u^-> 

Tli, ttfHXS4qftA# 1 O^gp 1 afc^LTt^A 

[0 0 1 9] H7K*»WO«2S6iSfflI**ro 
*St^l(±, (R.^;#l* t l'(lOi>v?><o*-^fc®fflL7t 

■bor^f?, 0 7 (a) \i, m29zmMizisV2>mmm. 

^ffiBS-SiKLTtfcwcab-So 07 (a) W-t-p^K^: 

5<o«stg&6^rfi]«-is:^-t2.o fu, ntSffl^ffis 

«rK^l O^-rA^f,*T^l*^5»-jfiv^1g0 (0 
fflffrt, EP*,^gpi a*Mrt^S5g-T4o * 
fc, ^$1 awn@fc©c"C*|ffiL7t%^ 

m®#<OM#.tti:iX^Zo 07 (b) l±, 07 (a) 
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- Y 6 1 ^'J -/ Mil 1 S-Wf 4R&¥R3Mg#£ L 
fc^'J v H*cDPS?L6 ari { , ^PSP2 8 a«O+'ll>0fw 1 
11IS:ffi£*vt>>4 0 t?L6 zOT&fStfj&K-o^Xttgi 1 

[0 0 2 0] H8K*»WO*3lt*«I«:*-ro 3 
08 (a) li, ®3|gtfcfl){::i5tf4i«&Il^{a: 

a©«S»©3ffaMM|Mi» ^§§PSJ2 8 a © + ififS 
J:?(:K^2#, gf^2^^i>v f >f'i3^r»± > a 

6 2 4*Ea3ilTl"£*: 
iOi-ptfil^-Cli, HWfflll a. 1 a±fc«^t 

ept^-f J:-?»w, j&ky?^ 2£flr£U frXfy? 
6 2<0<-fJZ*)<Dl&mi l Z%Z>t§,4j-i><<hZo ^:t, ®3 
SgifcfllKis^TIi, 08 (b) »c^^-J:-9Hi*|^6 0 
*?L6"a\ 6 bODUtfcfc^lEU IR^I 1 a Jt 

K»StS;ft4^Bi#£^;i4 .fcdKL-to «lt 
$6 7 -f* TV- b 6 1 KMt, B&¥RS& 

^K«r U7t«?L6 a, 6 b ©* V * MI£*MS0IS£ < ® 
«ti. feT> ±E«JL6a, 6<b*&R£C#l, 1 
©#gfll a, 1 a±(;:«$f£;K.4^#©-3*>, ->'J>'*' 
rt!6 5 Ki£v»«*C# 1 , 1 *M1I0>»*H# < «|f $ *l 
£i9i:U, .S^T? ^ 6 2 Kg5*£-t4«*#-£fflJfc4 
*f»t4"Sr < £ $ x. J: ? t Lfc<>03T?** o 0<K *3H§-6 
3, 6 3li*MR;#*;jrfo «?L6 a, 6 b ©Jgjg 

«t«Ko^Tii«i§es«tHi«-c*4o-cawt4ir* 

[0 0 2 1 ] 09 4 ^J&fll «r^i- 0 

1. 10+<frttffiK«£Lfc«*WtBli, ttjttA-«So 
■ flttfc* t tRA^OEK i »3 if LSI? *L, flMC# 1 , 1 © 
Hi:*5XfA2, 2»-[S]oT»EtL4^:ie>, |7fA 

2. 2K«t •jjIff^|fi]SriiBf$*tT^-rA2, 2tt&K 

K<<8E-*-rA2, 2i£^li^iy h»ZJ5r»3g,v» 0 

6©©?L6a, 6 b©JB**aaSU R*C#1, lot 
-£,.(:*4^f A2, 2K«^?-4ifciH-£®#?-ti:«t? t 

-> 6 1 K3BjftS*L**naJB«0*?L6 a. 6 b Of 

2 <BK$MRJ Lit t ©-C*4 e 
[0 0 2 2] 010 Cfftnoff 5 ^S0D**^«, i *L 



( 6 ) #B§¥8— 218986 

10 

-h6 n:M?lt4«?L6a, 6 b©J&#liB&¥RS& 
#T-*o*:ri*, »5*ttffllKi5W»Tli, *?L6a. 6 b 

S*tiv>T«WMIi6c, 6c*«j*U HH©« 
2fflCfl>«Lfc<>«>-ejb*. R&V^©!: 
*T* o X t B&¥P35GU*© ffij£ 1 Httett* £f§4 i t 
#T*§, feoT, «5 5%tt0ll4>fceii, £4£tt0Da<b 
©i:Htt«5f1U§, 3»*£^-4 <>©-?* 4 C: tliw? £ 

10 [0 0 2 3] *»K©*l#S*53tettW»ZiS<#»THU 

i scats •> r*c# i xwttfwtw* 5 ogTLosw^r 

SAi 9 1 «5S* 2 fflfiLLr* 9 T, -f-itfeK 

#J6-T* 2ffl&Jt©*ft*«;trt:«#HIMt#5 £ffl^4 

[0 0 2 4] 

[s&§g©a&*] nam*** &±m.wLtzx j >izmj&zti 

20 [0 0 2 5] rt*«H©9jyK#©±aM©«ftflFCR»t 
*WS#t*«#t«R4«9RSt#OWBK«i6L*:i: -fit 
[0 0 2 6] *LT, ±E«S*W*t*li, 

[0 0 2 7] 4jfc. ±W»*WH«Mi, «JK#WlBrt-C 
* o TiK^fA aft* & *TltE«S*Wl»*K:ifiv»fl| 

ir®^®»cEoTaafri£&-r4©-c, i««-©(6^i®^ 

50 [0 0 2 8] 3KK % JiE*W«lt*OiJH*»tc|a:»tfcijl 
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[0 0 2 9] *7t, ±ffi«*fl.i»i^^«itee{cis:tt7tiB 
J. 

[0 0 3 0] ±E»#Mt»#0«W»KR»tfc 1 

HO«?L«- 2 ojcjMMU 

* «0 * K ih-f 4 C t V f # * „ 
[01] **K<o^lHiji«l(c J:*«H«o— 

[i2] ^m<omi syswcii»t-£>w3iffl<'->££S£Si 

[04] H3K*it*«S*WlW*o-»lfc*:KBH-C* 

So 

[0 5] *»Wo#l|Oii«»:*»t**?L«r8iWt*fc 
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